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APPARATUS FOR THE CUTTING UP OF FISH, FILLETS OF FISH AND 
THE LIKE AND METHOD OF CUTTING UP OF FISH/FILLETS AND USE 
OF THE METHOD AND THE APPARATUS 



The invention concerns an apparatus for the cutting up of fish, fish fillets 
and the like in slices etc., comprising a feeding unit which comprises means 
for the feeding of the fish/fillets, said feeding unit conveying the fish/fillets to 
a cutting unit which cuts the fish/fillets in slices, and a unit which comprises 
means for the collection and processing of data. The invention also con- 
cerns a method of cutting up of fish/fillets and use of the method and the 
apparatus. 



\ 
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Different types of apparatus are known for the cutting of fish and fillets into 
slices. For example, there is known a German machine where the feeding 

15 of the fish/fillets takes place on a table which is moved in a rolling, upwards 
movement forwards to a cutting unit, and where the setting of the manner in 
which the cutting unit is to be activated is effected manually, in that the an- 
gle of the table and how the cutting unit is activated is controlled manually. 
This will give rise to a relatively great waste of fish and, moreover, it is not 

20 possible to achieve slices of uniform thickness and length, in that a given 
setting will result in the cutting unit being activated in a predetermined 
manner regardless of the dimensions of the fish/fillets, i.e. thickness and 
length. 

25 From French patent application no. FR 2,627,423 and American patent 
publication no. US 4,557,019, apparatus is known for the cutting up of e.g. 
fish in slices, and where each of which comprises a measuring system for 
the measurement of uniform slices. However, these systems are relatively 
complicated, in that they comprise three-dimensional measuring units. 
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Moreover, the physical setting for achieving slices of a desired size is ef- 
fected by regulating the angle of the knife in relation to the fish/fillet. This 
makes a subsequent automatic handling of the cut slices difficult, in that a 
gripping unit must be operated in relation to the position of the knife. A 
5 knife which thus changes position will make the subsequent handling diffi- i 
cult 

In this connection it should be noted that the publications thus do not deal 
with the whole of the problem concerning how the slices after being cut can 
10 and should be handled afterwards. Thus the systems do not invite a fully- 
automatic cutting up of the fish whereby uniform slices are achieved, and 
where these slices can subsequently be handled and packed following a 
previous programme. 

B^ef <rf Me, n/puIj^ f)f 

15 It is the object of the present invention to provide an apparatus which is not 
encumbered with the disadvantages of the known apparatus, and which 
can operate in a fully-automatic manner from the moment that fish/fillets are 
plg£0d oj-j the conveyor and until the packed slices are transported away* 
and where there is achieved an automatic regulation of the angle of the ta- 
20 ble on which the fish/fillets are placed, so that the cut slices are uniform, 
and whereby a minimum of wastage occurs by means of a simple and un- 
complicated measurement, and where the subsequent handling of the cut 
slices is effected automatically. 



25 This object is achieved with the apparatus disclosed in claim 1, where the 
apparatus comprises means for the collection and processing of data, said 
means comprising means for the registration of the length of the fish/fillet in 
the feeding direction and/or of the weight of the fish/fillet, and in that the 
feeding unit comprises a plane on which the fish/fillet is placed and fed for- 

30 ward, said plane forming a settable and adjustable angle to the horizontal 
plane, means for the automatic adjustment and setting of the angle as a 
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function of the length and/or the weight of the fish/fillet, and also a gripping 
device which comprises means for the handling of the slices from the area 
in which the cutting takes place. 

The setting is thus effected continuously by a form of iterative process dur- 
ing the transport of the fish/fillets. In that the fish/fillets have an approxi- 
mately uniform appearance and cross-section regardless of the length and 
weight, it is possible by simple registrations, such as registration of the 
length and/or weight of the fish, to ensure that the size of the slice remains 
the same by effecting an adjustment of the angle of the feeding table in re- 
lation to the actual cutting arrangement, and where the knife of the cutting 
arrangement forms an inclined angle with the fish/fillet itself during the ac- 
tual cutting process and with the horizontal plane. The slice size is to be 
understood as the thickness measurement and the length measurement in 
the feeding direction. It will thus be the case that all other things being 
equal, the more plane the table is to the horizontal the longer the slice 
achieved. 

The fish/fillets are thus placed on the conveyor where the length and/or 
weight of each fish/fillet is determined, in that it is assumed beforehand that 
in longitudinal cross-section the same species of fish/fillets have the same 
uniform shape. When a given size is desired, it is possible regardless of the 
length to effect a continuous adjustment of the angle of the conveyor during 
the cutting process, so that the length of the slice remains the same for a 
given thickness, i.e. the more inclined the setting of the conveyor in relation 
to the cutting knife, the longer will be the slice cut longitudinally to the 
fish/fillet. Consequently, during the cutting of a fish/fillet, it is possible to 
continuously adjust the slope of the fish/fillet in relation to the knife, said 
knife being placed stationary in the cutting direction in relation to the hori- 
zontal plane and preferably placed at an angle of 10-20° in relation to this 
level. The slices are subsequently removed from the cutting area by means 
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of a gripping arrangement, and are placed on a second conveyor with 
packaging. 

By providing an apparatus according to the invention as disclosed in claim 
2, the following is achieved. In that the length and/or weight of the fish/fillet 
is registered before activation of the cutting arrangement, the control unit is 
thus programmed with length and/or weight data which, together with data 
which arises via the means disclosed in claim 2, makes it possible to cal- 
culate when the cutting of the fish/fillet is finished. This results in the next 
fish unit being fed forward to the cutting arrangement, after which this fish 
unit is fed forward at that distance for which the machine has been set, and 
at that angle to which the plane is now regulated as a function of the di- 
mensions and/or weight of the fish. 

By providing an apparatus according to the invention as disclosed in claim 
3 and 4, it is achieved that a slice which has been cut is removed quickly 
and effectively, unlike the known types of apparatus where the movement is 
^^Qlygjygjy ppQggj^ jpyQf^jon, the movement consists of a 

combination movement where the movement pattern is partly linear and 
partly a turning movement whereby, all other things being equal, the inter- 
val of time necessary for the removal of a slice is considerably shorter. 

By providing an apparatus according to the invention as disclosed in claim 
5, it is achieved not only that the fish/fillet is secured in its position during 
the cutting, but also that the feeding takes place so that the fish/fillet is se- 
cured in its relative position on the conveyor. 

The invention also concerns a method as disclosed in claim 8. 

By using a method as disclosed, it is achieved that the fish/fillets are fed 
continuously to the cutting area where an automatic cutting of the fish/fillets 
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is effected automatically. When the cutting has taken place, the slice is 
subsequently removed while at the same time the whole conveyor ensures 
that the fish/fillet which is being cut is moved the correct distance and at the 
right angle, so that with regard to thickness and length in the feeding direc- 
5 tion, the next slice is of the same size as that slice which has just been cut. 

At the moment that the cutting of the fish/fillet is finished, the conveyor de- 
scribes a greater movement so that a new fish/fillet reaches forward to the 
cutting unit, in that the apparatus is arranged with a microprocessor which 
10 makes it possible to calculate, on the basis of the input it receives from 
various sensors and the data with which it is programmed, when the cutting 
of a fish/fillet is finished. Similarly, it can be calculated how long this new 
fish unit must be moved forward in steps and at which angle in order for the 
slices to be given the desired thickness and length. 

15 

In that a fish fillet does not have the same cross-sectional breadth area 
along the whole of its length, the angle for the same fish unit will typically be 
adjusted during the cutting, hereby ensuring the formation of the uniform 
slices. 

20 

There is hereby achieved a very continuous, automated process, where the 
dimension of the slices can be continuously regulated and with a minimum 
waste of fish/fillets, while at the same time a very high production speed is 
achieved, in that the cut pieces are immediately removed from the cutting 
25 area at the same time that the next piece is fed forward. Consequently, a 
minimum amount of time is wasted in connection with the process itself. 

The invention will now be explained in more detail with reference to the 
drawing, where 

30 

fig. 1 shows the whole of the apparatus seen from the side, 
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fig. 2 shows details of the cutting area with cutting arrangement and 

gripping device seen obliquely from the side, 

5 fig. 3 shows a stylized view of the feeding arrangement and the grip- 

ping device, and 

figs. 4a and b show the gripping device in the open and the closed position 
respectively. 

10 \)zW/leoi dtfclfh'* *ff ^ thveit/** Of £V^#V 

Fig. 1 shows the whole of the apparatus 1 seen from the side, and thus 
comprising a feeding unit 2 which consists of a roller conveyor 9 on the 
surface of which the fish/fillets are placed. The angle of the roller conveyor 
9 in relation to the horizontal plane can be adjusted by means of a spindle 

15 19 which is driven by a motor 1 8, the setting of which in turn is controlled by 
a microprocessor 5 which constitutes an integrated part of a control unit 
7. In the feeding direction the conveyor 9 terminates in a cutting area 3' 
which, with reference also to fig. 2, comprises a cutting unit 3 which con- 
sists of a knife blade 30 with an edge 31 which faces in the same direction 

20 as the feeding direction and which is secured firmly between jaws 41,42. 
The cutter is preferably two rectangular pieces of metal with very sharp 
edges 31 which rub against each other, and the plane surface of the knife 
blade 30 forms an angle of 9-14° to the horizontal plane. 

25 Guided in guide rails 20, the cutting unit 3 carries out its cutting function by 
a sliding and rapid movement down to where the fish lies to be cut, and 
where it is arranged to stop its movement when it reaches bottom, which 
corresponds to a form of edge 24 m provided in the cutting area, which will 
appear from figs. 4a and b. Hereafter, the knife 30 returns to its start posi- 

30 tion. The cutting area 3' also comprises a gripping device 4. 
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The construction of this gripping device will be explained with reference to 
figs. 4a and b. The gripping device 4 comprises a first jaw part 21 and a 
second jaw part 22, where the second jaw part 22 describes a linear and a 
rotating movement, while the first jaw part 21 describes rotating movement 

5 around an axis 23. The second jaw part 22 comprises a shelf area 24 in 
which the fish/fillet lies, and where the knife, when this reaches its end po- 
sition during the cutting, has its edge up against the inner edge 24"\ and 
the fish lies on both the upper 24* as well as the lower 24" shelf which 
forms the edge 24"\ The more the fish lies on the upper shelf 24', the 

10 thicker will be the slice cut by the knife. The jaw part 21 comprises a kind of 
spikes 25 which secure the cut-off slice when this is removed from the cut- 
ting area 3' to the conveyor unit which carries away the cut-off slices. 

As mentioned, the first jaw part 21 is pivotally connected via an axis 23 to a 
15 second arm 26 which, via a pneumatic system, is displaceable in a linear 
manner. In that the jaw part 21 is also pivotally connected at an angle to a 
third arm 27, a displacement of the second arm 26 via its pneumatic system 
will, when this arm is shortened, cause the first jaw part with its securing 
part 25 to bore down into the fish part which lies in the shelf area 24, Since 
20 the third arm 27 is fastened in its end position to the second jaw part 22, the 
upwards and rearwards movement of the third arm will cause the jaws 
21,22, with the slice between them, to move away from the cutting area and 
over towards the packaging in which the slice is to be packed. When the 
arm 26 is extended by its pneumatic system, an opening will occur, and the 
25 jaw will thus release the slice which is secured between the first jaw part 21 
and the second jaw part 22. 

When a slice has been cut off, the first jaw part 21 is activated so that the 
securing element 25 bores down into the slice. This is effected by a short- 
30 ening of the second arm 26, whereby rotation occurs around the axis 23. 
The cut-off slice is laid down on a conveyor as is seen in fig. 1, where said 
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conveyor is shown with the reference number 29, and on which the pack- 
aging units are placed, e.g. in the form of pieces of cardboard on which the 
cut-off slices are laid and transported away. 

5 When a slice has been cut, the fish is moved a first distance so that the 
edge of the fish ends against the plateau 24' of the second jaw part 22. 
Synchronously with this movement, the conveyor is moved a second dis- 
tance so that the next slice lies displaced in relation to the slice placed first 
on the cardboard piece. 

10 

Before the fish are conveyed completely up to the cutting area 3\ their 
weights or their lengths have been registered, and the data is sent for reg- 
istration in the unit 7 which collects data. The data is processed in a micro* 
processor 5, whereby a calculation is made of which angle the feeding unit 

15 in the form of the conveyor 2 must have in order to achieve a given desired 
thickness of the fish pieces. In that the fish pieces have a uniform cross- 
section seen in longitudinal section, this is a factor which is coded into the 
control unit, and which applies for all fish within a certain kind. With this 
data registered for the individual fish fillet, the fish is now fed further until it 

20 reaches a photocell area 12 which registers that the edge of the fish starts 
here, and which also registers when the fish has been fed completely 
through the area. This information is important for the microprocessor for 
this to be able to carry out a calculation of when a given fish is finished be- 
ing cut, in that the data for said given fish gives rise to a quite certain an- 

25 gling of the conveyor. 

The angle of the conveyor, which is adjusted by means of the spindle 19, 
will/can continuously change during the cutting of a single fish fillet, in that 
as mentioned earlier a fish fillet does not have a uniform cross-section, but 
30 an area where it is thicker than the remaining part. For the fish to be cut 
with the same length, such a thickened area will bring about a change in 
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the angle of the conveyor 9, typically from an angle of around 10° to an an- 
gle of 20° during the whole of the sequence. It is hereby ensured that the 
length is maintained regardless of the size of the fish, whereby the actual 
size of each individual slice will be unchanged. The machine can thus be 
5 set for the cutting of slices of one, two, three mm and so on. 

The cutting area 3' is shown in detail in fig. 2, and comprises the knife itself 
30 mounted in guide rails 20, and which reaches its end position in a rapid, 
snatching movement which corresponds to the edge 31 being in abutment 
10 with the edge 24 ,M in the second jaw part. The photocell 12, which registers 
the passage of the fish, is placed at a distance in front of the knife and in 
front of the gripping device. 

Fig. 3 shows in detail how the feeding takes place in relation to the gripping 
1 5 device 4. The feeding arrangement consists of a large gear wheel 32 which 
is driven by a motor. This gear wheel is in engagement with two further, 
smaller gear wheels, where the first smaller gear wheel 33 drives the actual 
conveyor and the second smaller gear wheel drives a drum 35, the outer 
periphery of which is provided with a number of barbs, said barbs 36 pro- 
20 truding up over the level of the conveyor in order to be able to bore up into 
that fish which is placed in the area before the cutting takes place. The ob- 
ject of this drum 35 mounted with barbs 36 is partly to secure the fish during 
the cutting and partly to assist with the further conveying forward of the fish 
piece. 

25 

It is envisaged that the system will be used primarily for the cutting up of 
fish, and here it is fresh and smoked fish which is contemplated (i.e. not 
frozen fish), and where the problem among other things is that the slices 
are relatively soft and difficult to handle, whereby it is difficult to have a 
30 system which secures the fish fillet in its position when the cutting takes 
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place, and which at the same time ensures that the slices are cut without 
them becoming frayed and which are uniform in slice thickness and length. 

The system overcomes these problems, while at the same time an auto- 
5 matic packing is effected, in that the gripping device takes care that the 
slices are laid down on the actual packing conveyor where preferably 
pieces of cardboard are moved past, and where an appropriate number of 
pieces are laid down, which can be pre-programmed in the microprocessor 
with the control unit. 

0 

It is envisaged that the system will be used for the cutting up of 
fresh/smoked salmon, where precisely the thickness and the length of the 
slices are of importance, partly to the producer and partly to the cornsumer. 



